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Abstract 
 
Currently, the development of seaweed grows rapidly in Indonesia, such as in South 
Sulawesi. The activity is an economic potency for the low-income community. However, two 
issues arise: 1) the growth of unlivable informal houses along the coast (Baubau & Bantaeng), or 
along the river (Wajo), 2) the drying container, constructed as needed (along the road, beach/river) 
without considering the safety and direct access between the houses and the location of cultivation, 
especially in the transport process after seed binding and post harvest for drying. In the case of 
Bantaeng District, seaweed cultivation occurs on the side of the arterial road along the coast. Para 
para/drying container is constructed along the coast (32 km), and about 14 km of it is part of 
Bantaeng city center. This condition is vulnerable to traffic accidents, waves and sea breeze. Thus, 
production centers grow according to the working group of fishermen along the coast. The risk of 
traffic accidents is a result of carrying the seeds and products while crossing the arterial road. 
Therefore, this discussion is necessary to analyze the needs of the location/space for livable 
houses, seed binding, and seaweed drying development with proper access based on community 
approach (Case: Banteng watershed region).Data collection was done through surveys, direct 
observation and interviews with the farmers and fishermen using random sampling. Besides, the 
research method used Focus Group Discussion. The method of analysis is descriptive-quantitative 
and comparative to the standards and related policies. The result shows that the principle of 
location development for housing seaweed processing industry must: 1) separate the housing zone 
and seaweed drying zone with north-south orientation to avoid the wind; 2) Both zones should be 
developed in the watershed that has a direct access between the local road network and water 
transport (boat dock). 
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Introduction 
Currently, seaweed processing activity grows rapidly in Indonesia. The 
same condition also occurred in the region of South Sulawesi. The activity is an 
economic potency for low-income community (MBR). In the last five years in 
Bantaeng regency, most of fishermen focused in seaweed processing activity than 
fishing. This condition is a good turn for more income for the fishermen. 
Especially for fisherman who have double job in seaweed processing and fishing. 
However, in relation to those economic activity there are two issues which 
arise in the City of Bantaeng: 1) informal housing, unlivable grow strong on the 
artery road side along the coast and in the coastal border, 2) para para / drying 
container built along the coast (32 km), and ±14 km of it is part of Bantaeng city 
center.  
Informal housing constructions are built without considering the user's 
security toward the strong sea breeze and the safety of the fisherman (seed 
bonding/Seaweed product). There is a risk when fisherman carried the product 
and crossed the arterial road from the house to the beach, or vice versa. The 
product is carried by two people who need to cross the road. That is why it high 
risks to traffic accidents. 
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Seaweed processing activities such as binding seed, harvest and drying 
seaweed can be found on strategic vacant land along the coast. Currently, there are 
huts/houses, para para/drying containers constructed along coastal border that 
should be used for public activity. This condition is contrary with spatial planning 
policy. 
 
 
 
Figure 1. Road side condition that used for seaweed processing activity along the coast (± 32 km), 
High risk of accident 
 
Another problem for farmers/fishermen in seaweed processing who 
develop housing and drying area is creating land use conflicts (residential and 
drying container). The housing became dense, slum, puddles around the seaweed 
drying container, resulting unlivable environment (Figure 2, andFigure 3). 
 
 
 
Figure 2.  Housing and Settlement conditions of seaweed fishermen growing along the river(Case 
Study Bantaeng) 
 
The condition of the infrastructure for processing/drying seaweed, and the 
quality of the environment is one of the factors that affects the sale value/quality 
from seaweed (http://www.trobos.com/ Access December 20
th
, 2013). This value 
highly related to post harvest treatment, such as dryness and water substance. The 
high value, associated with post-harvest handling, depending on the drying 
process and water content contained in seaweed. 
 
 
 
Figure 3. Housing conditions and Seaweed fishermen settlements on the waterfront (Case:Baubau) 
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Base on previous description the interesting point to be discussed is to 
analyze the needs of the location/space to develop livable housing for seaweed 
fisherman, which is equipped with the infrastructure to support its activities. 
Review  of  Literature  and  Experience 
Coastal Region Characteristic 
 Subandono (2007) describes that the coastal region consist of complex 
system, requiring integrated management. There are 3components that must be 
planned in a balanced way: existing ecosystems, coastal pace used and 
prevention/mitigation. 
 
 
 
 
 
 
 
  
 
 
 
Figure 4.  Component in sustainable of Coastal Region Management (Diposaptono, 2007) 
 
Based on Wunas (2013), the use of public space coast has led to conflicts 
between residential land and fishery activities (Drying and selling fish, boat 
building and boat moorings). Housing form generally follows the local wisdom. 
Maintain the shape, structure and construction material of local traditional house 
in coastal areas. Infrastructure and facilities needed to attract residents to 
live/work in coastal areas/watershed. 
Coastal community group has a very strong togetherness in fishing and 
farming. Participation form that can be applied in the implementation of 
development is based on the respective strengths that exist in the society. 
 
Approach in Location Theory/Concept 
Regional developments should consider space, distance, and time, in order 
to determine a location may consider aspects of workers and economic efficiency.  
According to Weber in Rustiadi et al (2011), the location selection by 
smallest cost, in which businesses and consumers are concentrated in certain 
centers. Each of these groups can enter the various markets to compete. Some 
labor stay in business location. The approaches in regional marketing are:  
1) there is no distance difference in raw material distribution, labour and capital in 
the plains region of homogeneous 
2) Population density is equal 
3) Public taste is constant. Population preferences are the same. Does not depend 
on corporate locations. 
Sustainable 
Coastal Region 
Management 
RESOURCES UTILIZATION 
DISASTER 
MITIGATION 
4 
 
 
Figure 5. Industrial location Determine Illustrations base on market analysis of Weber Model. 
 
Weber models for basic analysis of market areas:  
Model 1: The cost of production and transport is similar 
Model 2: Production costs is different, while the transport costs is similar 
Model 3: The cost of producing is Similar, while the transport costs is different 
 
Some point need to think about in the approach of industrial agglomeration 
(Weber in Rustiadi et all, 2011):  
1) The transport cost in location determine  
2) Two primary location  strengths, namely: the orientation of manpower and 
export  
3) The market area 
4) The advantages of localization economy, ie external benefits for company but 
internal for the industry  
 
Determination of the optimum location based on the cost of distribution (delivery 
costs) which is the cost of production plus transportation costs, is described using 
the market area. 
 
Community participationandthe role offormal andnon-
formalinstitutions 
The lower strata of society will not easily participate in the implementation 
of the procurement organization, because they are afraid of government officials 
and their distrust to outsiders (Oscar Lewis, in Panudju1999). In terms of funding, 
according Turner(1976) special housing procurement system is needed in the form 
of loans to buy land, to build a home also subsidies other outside assistance so that 
coastal communities can build their house. Limited education and knowledge also 
led to community participation in implementing the development plan that does 
not meet the standards. External parties are needed in the drafting of the house 
and the building permit. 
Some basic procedure that should be followed in community participation 
implementation are (in URDIParwoto1997):  
1) All parties have an equal opportunity to express their opinions. Decide things 
that are directly related to his fate and responsible for all the decisions that 
have been agreed. 
2) Each attending party must be received by the other party for what it is and 
inequality.  
M = Market R1R2= Raw Materials P1= Lowest cost Location 
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3) All parties must be willing and able to communicate themselves to allow 
coordination and synergy. Each party is willing to merge into a single entity or 
collaboration.  
4) Each party is required to be welcome/open minded.  
5) All parties must be prepared to give their opinions and accep to ther people's 
opinions/criticism. 
 
 
Seaweed Processing activity grow strong in South Sulawesi Region 
Impact 
Housing Boat Drying 
 Drying Container 
(Parapara) along the 
beach. Disater-prone 
 Grow dense/Slump in 
waterfront area  
 Boat mooring along  the 
coastal area of waterfront 
city, Disater-prone. 
INFRASTRUCTUR
E 
COMMUNITY 
 Productive housing 
 Drying container 
 Boat mooring 
 Drainage   
 Water resources 
 Electrical  
 Waste 
 
 Fisherman community in 
seaweed processing 
 Labour system 
 Various social 
organization 
Location Development Principles for Seaweed 
farmer Residential and its processing  
 
Figure 6.Research Framework 
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Location Development For 
Housing and Seaweed Processing Industrial  
based on community approach in waterfront area 
Site Location 
 Time 
 Distance 
 Transport 
 topography 
 Geography 
 Environment 
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Research Approach 
This research is non-experimental and descriptive exploratory. The 
location of the research is conducted in the coastal and watershed of Bantaeng, 
including Byangloe, Pajukukang, Lamalaka. 
 
 
 
Figure 7. Map of Research Location in Panaikang, Tangtanga and Calendu Watershed 
 
Basic considerations in the determination of the research location in 
Bantaeng are1) Fishermen activities grow strong in coastal areas. High risk to 
traffic accident and wind and wave disaster;2) Three districts out of eight has70-
80% of population whose work is a seaweed fisherman, 3) para-para/drying 
container and boat moorings in the coastal areas place in public space, 4) Seaweed 
processing activity has been secured by the efforts of economic production(UEP) 
and business groups(KUBE). 
 
Data were obtained through multiple data collection techniques, such as: 
a. Direct observation to the object ofstudyinclude1) space availability in the water 
front area, 2) land suitability to slope for the construction,3) condition of 
infrastructure in traditional sailing, road network, water piping systems, 
electricity and telecommunications. 
b. Interview. Conduct a discussion on the problemsof1) residential space and 
seaweed processing activity space, 2) transportation, 3) processing industry, 4) 
community issues. 
c. Discussions with the various local government agencies that deal with housing 
and industrial development. Explore the location possibility for local and 
national investment. 
d. Field note. Write down overall record/things that are found in the field and 
during the process of discussion with stakeholders. 
Pajuk
ukan
g 
Lamalak
a 
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e. Logbook. Describes the entire process of the research activities 
The population of this study was all seaweed farmers/fishermen 
throughout the working population in the seaweed processing activities that live in 
Bantaeng Regency. Respondents in the study are determined by 
purposive/incidentally sample, consists of the head of the family and seaweed 
businesses, the actors that are related to the activities such as: seed binder, drying, 
boat owner, motor boat’s driver).  
Analysis of space requirements in terms of land suitability (land suitability 
analysis, analysis of solar orientation, wind direction, extensive analysis of space) 
for productive housing development and seaweed processing industry, using a 
comparative analysis of the various standards and policies, water depth analysis in 
traditional sailing need. Analysis of water and land transport mobility. 
 Analysis of regional infrastructure networks (transport) covering assessed 
on transport mode that used and owned by seaweed fishermen, patterns of 
mobility and type of cargo/freight. Utility assessed by availability and the needs 
of water, electrical and telecommunication from one community of 
retainer/punggawa of seaweed fisherman to their seaweed processing activities. 
Sanitary sewage system assessed from liquid and solid waste to the regulations of 
the Ministry of Environment.  
Social systems assessed from the amount of households for each seaweed 
community, skipper systems, cooperative systems, systems that are managed in 
integrated effort from upstream to downstream, or partially. Organization system 
analysis assessed of formal and non-formal systems, business systems that have 
been conducted, and business system that can be developed, approach by Focused 
Group Discussion (FGD) method. 
DISSCUSSION 
Site Location Analysis 
 
Seaweed processing activities consist of 1) the binding of new seedlings in 
rope, 2) cultivation in the sea, 3) harvesting seaweed, 4) release of the seaweed 
from rope and cleaning dirt from sand, rock, etc., 5) drying, 6) washing with fresh 
water and draining, 7) bleaching and 8) sieving.  
The location in the 8 stage of seaweed processing is choose as close as 
possible (short) with the location of cultivation in the sea, ie along the coast, or at 
the mouth of the river Bantaeng (Figure 9). 
 
 
 
Figure 9. Seaweed Fisherman/Farmers Illustration along the coastal area ( a. Housing,  Boat 
mooring, and b. Drying along the beach c. Housing/ gazebo  and  drying above the sea) 
 
Housing pattern and site layout in coastal areas are generally developed in 
a linear pattern, following the coast geographic, or follow the arterial road along 
the coast, as well as the binding activity of seeds and drying. Drying container or 
buildings constructed on the beach side or on the side of the road. The pattern of 
a b c 
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housing development is in accordance to Alibasyah (1989), that describes the 
characteristic pattern of housing in coastal areas, developing elongated following 
the coastal geography. 
Similar things show in the pattern and layout of there sidential site at the 
mouth of the river. Housing developed following the mouth of river geographic 
shape. However, the housing formed in a concentric pattern in Bantaeng 
Regency(Figure 10).  
 
 
 
Figure 10.  Seaweed Fisherman/Farmers housing Illustration that grow dense and slump in 
estuaries Area of Bantaeng Regency 
The development of housing and supporting infrastructure in coastal areas 
or on the river banks is also affected by land availability as a public space and the 
location is very strategic(in the city center and along the arterial road). 
The condition of the three site locations(coastal, road side and estuaries) 
showed that seaweed farmers/fishermen try to get closer between residential 
location, seeding/planting(ocean) location and seaweed processing 
location(residential distance to the container processing ≤800m. This indicates 
that factors of distance accessibility are more preferred. In other words, they 
ignore the risk/disaster factors such as sea breezes and abrasion(Figure 10).  
Distance between building and beach is one of the regulations in coastal 
housing development. This regulation made to preserve ecology/environment in 
the coastal area. However, the regulations mostly ignore, as the result buildings 
develop in shoreline/beach side or above the water and leads to building risk and 
beach ecological destruction. 
Building distance from beach is one of the requirements in housing 
development. This requirement is to maintain the sustainability/ecology of coastal 
environments. This requirement is ignore by the community. Most building 
developed on the shoreline/river or on the water, without considering the building 
safety, and ecological destruction. 
 
Infrastructure Analysis of Seaweed Processing Area 
 
Productive Housing 
 
Seaweed Fishermen/Farmer’s House is generally shaped as elevated 
houses. This house can be categorized as a productive house, because the ground 
floor is used for economic activity such as: binding the seed (±10-15m rope 
length), cleaning the harvest. Second Floor is used as a residential area. There is 
60% of seaweed fishermen/farmers who stay in unlivable housing (without 
sanitation, drainage and waste facility. As well as no sewage treatment from 
seaweed processing (washing and drying). Air flow contaminated with dust and 
smell come from seaweed processing under the elevated houses (Figure 11). 
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Figure 11. Illustration of Seaweed Farmer/fisherman residential as productive housing 
 
The conventional way is still used in seaweed drying process. Drying 
container (Para-para), is built on vacant land around the house (in the flatland, on 
the water, on the road side), with an average area 24-60 square meter. Generally, 
by used 6m modules size, according to the length of bamboo or wood. This 
condition cause the housing area becomes dense and slum (60-70% was a built 
area) and also low quality of life. For the Seaweed Fisherman/Farmer, safety is 
not a concern yet (Figure 12). 
 
 
 
Figure 12. Conventional Drying Container Illustration 
 
Transport Infrastructure Network 
Boat is the main mode of transport that is used by Seaweed 
Fishermen/Farmers. This mode is a woodboat, measuring±1,00 x 3,00m. 
Generally, the type of mode tha tis used is a paddle boat to carry seed or harvest. 
Planting seed distance location is relatively short(<500 m from the shoreline). 
There are 40% of seaweed entrepreneurs who have their own boat and mooring 
around their house. (at the mouth of the river or along the coast) which is a place 
for public. The need of boat mooring area must be integrated with land use 
planning to accommodate dock and housing also an area for cleaning, drying, 
pilling up in seaweed activity. Distance, time and easy access are factors, so the 
seaweed activity area needs to be close to planting area.   
Seaweed fishermen/farmer’s housing already served with road network, 
both located in coastal areas, or in estuaries. Problems arise when drying the 
seaweeds occur on the road side. Also when the fishermen/farmer carriage the 
product from coastal area to drying location/housing. Due to the way transport 
seaweed carry or push the cart, then crossed the arterial road, high risk of traffic 
accident. (Figure13).  
 
  
Figure 13. Seed and Product carriage Ilustration, from coastal area to housing or vice versa 
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Environmental sanitation 
Most of the Seaweed Farmers/Fisherman residences are not equipped with 
toilets(80%) yet, especially people who lived in coastal areas and estuaries. Most 
of the population is still throwing feces around their houses, mainly in the river or 
in the sea. Most of them dumped on the shoreline or in the river. They are not 
concerned about the health and the quality of the environment. 
Seaweed washing/cleaning and drying facility built in ±50-100 square meter 
of the flatland, with a simple and conventional construction, without drainage. 
Under the drying container(para-para) becomes muddy, humid, because the 
people do not understand the drying technic that can affect the seaweed quality. 
As well as affecting the health and environmental quality. 
 
Environment utility 
 
Water and electricity infrastructure have reached all housing site locations. 
Utilization of renewable energy has not become a public concern or a concern for 
the local government yet.  
A conventional drying seaweed activity, which requires a wide space, a lot 
of time (3-5days), requires thinking for space efficiency and improving the quality 
of production, primarily in the drying phase.  
Farmers approved (100%) that the drying container can be used together 
with all the community member. The opinion indicates that Seaweed 
Fishermen/farmers realize that drying space need rearrangement.  
 
Analysis of Seaweed Processing Actors Activities/Community 
Processing activities are generally carried out on government land (70%). 
Generally, they used the space that is designated for public space, particularly in 
coastal area sand estuaries. 
 
 
 
Figure 14.Condition of Conventional Gazebo and Non Formal on Bank/Local Government 
Sponsor.  
 
Seaweed processing actor communities has been formed by the fisheries 
department in the Village of Pajukukang and Kaili. Each group consists mostly of 
10 actors.The labors mostly come from the family system.  
Gazebo for seed binding is the facility that is constructed by the local 
government or banks sponsorship. But most of it did not function optimally 
because the construction was not in accordance with the demands of behavior in 
the seed binding process, such as wind direction and solar radiation. Figure15 
shows the construction of the gazebo roof slope which should be able to reduce 
wind and heat. 
The idea is arise on FGD process. Community suggests to unite resident 
area and seaweed Processing area. That is why the seaweed processing location 
should be move in appropriate area around the river side. Apparently 80% of them 
approve in rearrange the residential and seaweed processing area in the watershed 
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of Bantaeng. Rearrangement should be complete with boat (35%) and easy access 
to cultivating area. 
  
Conclusion 
 
The result of analysis shows the planning concept needs to consider; 1) the 
physical aspects of the land, topography/slope is relatively flat, 2) geography, 
watersheds that can support easy access and connectivity to the sea and the land. 
and3) behavior in seaweed processing, such as wind direction and thermal 
radiation, 4) land use, bring a variety of activities, such as residential, the binding 
of seed, cleaning and drying also industry activity in seaweed processing. 
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